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COMPLETE SPECIFICATION 

Novel 4-Alkoxynaphthalimides 

I, TosHiYASU Kasai, a Japanea sid)ject, of 3070, Midorigaoka, Meguro-ku, 
Tokyo, Japan, do hereby declare the invention, for which I pray that a patfent may 
be granted to me, and the method by which it is to be performed, to be particularly 
described in and by die following statement: — 
5 This invention relates to novel naphthalimide compounds which, when applied 5 

to off-white materials, absorb ultra-violet light from sunlight} or fluorescent light and 
emit the absoibed energy as blue light, to processes for producing said compounds, and 
to a method of improving the brightness of ptAymenc materials by treatment with 
said compounds. 

10 According to one aspect of the present invention theife is provided a series of 10 

naphthalimide compounds which can be represented by the general formula: — 



15 



20 



25 



CO 



wherein R is a lower alkoxy group containing from 1 to 5 carbon atoms, preferably 
a methoxy or ethoxy group, and is a hydrogen atom or an alkyl, hydroxyalkyl, 
aininoalkyi, aralkyl, cycloaJkyl, aryl, alkaryl or heterocyclic group, the aryl groiq> 
being optionally substituted by a halogen atom or a hydroxyalkyl> aikylaminp, alkoxy 
or — SO:M group in which M is a hydrogen atom or an allrali metal atom* The 
radical R^ may be, for example, hydrogen, methyl, ethyl, propyl, butyl, pentyl, 
hydroxymethyl hydroxyethyl, hydroxypropyl, N,N - dimethylaminopropyl, benzyl> 
cyclohexyl, phenyl, naphthyl, chlorophenyl, tolyl, 3^ - methylolphenyl, 4^ - methoxy- 
phenyl, 4^ - N,N - dimeth:^aminophen^^ sulphopheiqrl, 2,6 - dihalo - s - triazinyl^ 
pyridyl or pyrazolyl. 

The compoimds of the present inventron may be prepared by several methods. 
In one method a 4 - alkoxynaphthalic add of the general formula: 



K-^^-COOH 
\J-C00H 



n 



wherein R is defined as above, and/or the anhydride of said add, is condensed 
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s^honanaphtbalimide and its N - sitotituted derivatives and 4 - diazoniumn^hthal- 
imide and its N - substituted derivatives. 



10 



with anunonia or a primary amine having the general formula R^NH- wherein 
is defined as above. 4 - Allroxynaphthalic adds and acid anhydrides which may 
be used in the foregoing method include 4 - methoxynaphthalic acid, 4 - ethoxy- 
naphthalic add, 4 - propoxynaphthaiic add, 4 - butoxynaphthalic add, 4 - methoxy- 

5 naphthalic add ardiydride, 4 - etfaoxynaphthalic add anhydride, 4 - propoxynaphthaiic 
add anhydride and 4 - butoxynaphthalic add anhydride.^ The ammonia may be used 
in the form of an aqueous ammoniacal solution or as liquid ammonia, and the primary 
amines which may be used indude alkylamines^ such as meihylamine, ethylamine, 
isopropylamine, n - propylamine and butylamine, alkanolamines, such as methanol- 

10 amine and tthanolamine, N,N - dialkylaminoalkylamines^ sudi as N,N - dimethyl- 
aminoeth^^amine, cydoafcylamines, such as cydopentylamine and cydohexylaroine, 
aralkylamines, such as benzylaraine and m-, o-, and p-aUsylbenzylamines, arylamines, 
sudi as aniline and naphthylamine, substituted arylamines sudi as halophenylamines, 
tolylamines, sulphonylamines» N,N - dialkylaminophenylamines, N,N - diallgrlamino- 

15 naphthylamines, and heterocyclic amine^ sudi as aminopyridine and aminopyrazole. 15 
Preferably the ammonia or primary amine is used in an amount which is stoichio- 
mecrically equimolar to, ot in excess of, the amount of the naphthalic add and/or 
the anhydride employed. The ieacti(m may be carried -out in water or in an organic 
solvent, e.g, gladal acetic add, lower aliphatic alcohols and benzene. The reaction is 

20 generally carried out at a temperature above 70°C and is preferably carried out at a 20 
temperature of from 100 to llO^G A condensation catalyst can be used if desired, 
although tiie use of such a catalyst is not critical The 4 - alkoxynaphtfaah'c add 
or add anhydride starting materials can be prepared by reacting 5 - hydroxy- 
acaiaphthene with an al^lating a^t, e.g. a dialkyl sulphate, sudi as dimethyl 

25 sulphate or diethyl sulphate, or an alfcyl halide, e.g. methyl iMromide, ethyl bromide, 25 
methyl iodide or ethyl iodide, to form a 5 - alkoxyacenaphthene which can then be 
treated with an oxidizing agents sudi as an alkaU metal bichnmiate or an alkali metal 
permanganate, to form the desired 4 - alkoxynaphthalic add or its anhydride.^ 

The compounds of -die present invention can also be prepared by replacing the 

30 radicalXof a compound of the general formula: 30 



in 

wherein X is a halogen attim, a hydroxy group, a nitro group, an amino group, a 
diazonivan group or a sulphonic acid groxq), and is defined as above by a lower 
alkoxy group R. This may be achieved reacting a compound of general formula 

35 III ^ove when X is a halogen atom, a hydroxy group, a nitro group or a sulphonic 35 
add group with, for example, an alkali metal alcoholate, e.g. sodium methylate or 
sodium ethylate, or with a combination of an alkali metal and a lower aliphatic 
alcohc^ e.g. sodium and methanol or ethanoL Altemativdy, when X is a hydroxyl 
group it can be replaced by the radical R by reacting a compound of gpneral formula 

40 III with a dialkyl sulphate or an alkyl halide. In general, the reaction can be 40 
carried out by nrnVing the xeactants together in ajpproximately stoichiometric propor- 
tions and heating the resulting mixture, with stirring, to a temperature in the region 
of the boiling point of the mixture under atmospheric or superatmospheric pressure up 
to about 10 atmospheres. If desired, a catalyst, such as is commonly known to those 

45 skilled in the art, can be added to the reaction mixture, the catalyse may be, for 45 
example, potassium acetate or copper ac^te. The reaction may be carried out with 
or without a solvent, e.g. water or an organic solvent such as an alcohol, e.g. 
mcthand or ethanol, or benzene. When X of formula III above is an amino group, 
the desired compound can be obtained by converting the amino group to a diazonium 

50 group and thereafter reacting die diazonium compound with a lower aliphatic alcohol 50 
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The compounds of the present invention wherein of general formula I is 
not hydrogen can also be prepared by reacting a compound of the general formula : — 




i.e, a compound of general formula I in which is hydrogen, or an alkali metal 
5 salt thereof with a compound of the general formula R^^X wherein R^^ is an alkyl, 5 

hydroxyalkyl, aminoalkyl, aralkyl, cycloalkyl, aryl, alkaryl or heterocyclic group, tiie 
aryl group being optionally substituted by a halogen atom or a hydroxyallc^, anaino- 
alkyl, alkoxy or SOgM group in which M is a hydrc^en atom or an alkali metal 
atom, and X is a halogen atom. In a still further method the compounds of the 
10 present invention can be prepared by reacting a compoimd of the general formida:— 10 




(which compound can be prepared by dissolving the corre^onding compound of 
general formula in an alkaline solution and Sien salting out the compound of 
general formula I^^ from the solution by the addition thM«to of an al^li metal 

15 halide) with a compound of the general formula R"OH wherein R^^ is defined as 15 
above. Suitable reaction media, catalysts and other reaction conditions for effecting 
these condensation reactions can be selected by lliose skilled in the art with reference 
to the properties of the desired novel compounds. The reaction wh^eby a com- 
pound of general foimula I^^ is converted to a compovmd of general fonnula I is of 

20 particular value where R^^ is the 2,6 - dihalo - s - triazmyl radical. More particu- 20 
larly, a 4 - alkoxynaphthalimide, or an alkali metal salt thereof, can be condensed 
with cyanuric halide at the approximate molar ratio of 1:1 to produce the corres- 
ponding 4 - alkoxynaphthal - N - (2,4 - dihalo - s - triazinyl) - imide. The imides 
are particularly suitable for whitenmg natural fibres, e.g. woollen fibres. 

25 The novel compotmds of the present invention are normally pale ydlow or 25 

creamy white crystalline materials, which can yield colourless, dear solutions in watert 
or organic solvents. They are only moderately solid>le in water but are soluble 
in methanol, ethanol, and acetic acid. Generally, they are stable to ligjit, heat and 
other forms of physical or chemical attack. The; compounds when dispersed or 

30 dissdved in water or an alcohol are substantive to high molecular weight natural and 30 
synthetic polymers. Articles which are made from said polymers and which have 
been treated witii the compoimds of the present invention exhibit good light fastness, 
laundry fastness and have imparted thereto and improved brightness. Accordin^y, 
the compounds of the present invention can be used as optical brigjitening agents for 

35 high molecular weight polymers and articles formed therefrom. Such articles may 35 
be in a form of filaments, yams, threads, films, sheets, ribbons, foils or plates or in 
fact in any shape or form^ The compounds of the invention are particularly suitsfble 
for use in the optical brightening of textile materials made of natural or man-made 
fibres or filaments. Thus, diey may be used in the opdcal brightening of vegetable 

40 fibrous materials e.g. cotton, capoc, linen, sisal and jute, animal fibrous materials 40 
e.g. wool, mohair and cashmere, mineral fibrous materials e.g. asbestos, natural polymer 
man-made fibrotis materials e.g. r^nerated cellulose, such as viscose rayon, and 
cellulose acetate, and synthetic polymer man-made fibrous materials comprising organic 
materials, e.g. polyamides, polyesters, polyurethanes, polyvinyl chloride;, polyvinylidene 

45 chloride, polyacrylonitrile and polyvinyl alcohol, or inorganic materials, e.g. glass 45 
fibre. The compounds of the present invention can be permeated into or dyed on the 
high mokcular weight polymers after they have been f^ricated to a desiiwi form or 
shape; alternatively, they can be incwporated m or annbined with the higji molecular 
weight polymers before they have been fabricated to a particular shape or form. 

50 Thus, for example, one or more of the compounds of the invention may be iscor- 50 
pozaied in a mass comprising a filam^t- or film-forming mcdecdar 
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polymeric material in an amount of from 0.1 to 2.0% based on the weight of the 
high polymeric material, and then the mass formed into the desired filament or 
film by spinning or extrusion. 

The use of the compounds of the piesent invention an optical brightem'ng agent 

5 for textile materials may be illustrated by reference to the treatment of polyester fibres. 5 
In the treatment of polyester fibres one or more imide compounds of the invention 
is or are uniformly dispersed or dissolved in water or a suitable solvent, with or 
without a suitable dispersing agent, e.g. a surface active agent. Polyester fibre is 
treated with the resulting dispersion or solution in a conventional manner, e-g- by 

10 ordinary dyeing^ carrier dyeing, high temperature dyeing or thermosol dyeing. The 10 
polyescer fibres so tieated absorb ultraviolet h'ght from sunlight or a fluorescent 
light source and emit the absorbed energy as blue light. Thus, textile materials which 
are not coloured have imparted thereto a permanentiy durable white appearance 
through compensation for yellow tints, and those textile materials which are coloured 

15 have impanoi tiiereto an improved purity of the original colour and with added 15 
brightness. 

The inventicm is further illustrated by the following ExEunples. 



Example 1 

Ten grams of 4 - methoxynaphthalic anhydride were reacted with 100 mL of 
20 28% aqueous solution of ammonia for one hour under reflux. After completion of 20 
the reaction, the resulting reaction mixture was cooled and then filtered. 9.5 g. of 
4 - methoxynaphthalimide having a m.p. of 320 — 2^C, were obtained, the yield being 
97% on the theoretical. After recrystallization from glacial acetic acid, pure 4 - 
metiioxynaplithalimide in the form of pale yellow crystals and melting at 320 — l^C. 
25 was obtained. The xesolt of dementary analysis was as follows : 25 

Calcd. N : 5.90% 

Found. N : 6.09% 



Example 2 

Ten grams of 4 - methoxynaphthalic anhydride were reacted with 100 ml. of 
30 an aqueous solution of 10% methylamine for one hour imder reflux. After com- 30 
pletion of the reaction, the resulting reaction mixture was cooled and filtered, whereby 
9.7 g. of 4 - methoxynaphthalmethyiimide melting at 197— 201 were recovered as 
a pale yellow powder, the yield being 91% on the theoretical. After recrystallization 
of this powtkr from glacial acetic acid, pure crystalline 4 - methoxynaphthalmethyi- 
35 inude melting at 200° — ^201*^C was obtained. The result of elementary analysis 35 
was as follows: 

Calcd. . N : 5.80% 

Found. N : 5.95% 



Example 3 

40 Ten grams of 4 - methoxynaphthalic anhydride wera reacted whh 100 ml. of 40 

an aqueous solution of 10% ethylamine for one hour trader reflux. After completion 
of the reaction, the resulting reaction mixture was cooled and filtered. 10.5 g. 
of 4 - methoxynaphthalethylimide were obtained as a pale yellow powder in a yield 
of 94% on the ^eoretical. On recrystallization of the powder from glacial acetic 

45 add, pure pale yellow cry^alline 4 - methoxynaphthalethylimide melting at 152 — 3°C. 45 
was obtained. The result of elementary analysis was as foUows: 

Calcd. N : 5.49% 

Found. N : 5.57% 



EXAAIPLES 4 — ^12 

50 The procedure descrflsed in Example 3 was repeated using the reagents given in 50 

Table I below whereby a number of 4 - methoxynaphthal > N - substituted - imides 
were crfitained. 
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Example 24 

6.36 g. of 4 - nitronaphthalphenylimide were dissolved in 2000 ml. of methanol. 
To the resulting solution there were added 10.8 g. of sodium meihylate and a catalytic 
amount of copper acetate. The resulting mixture was lefluxed for 5 hours. After 
5 completion of the reaction^ the reaction mixture was distilled to remove methanol 5 

therefrom after which it was admixed with water and glacial acetic add and then 
filtered. 5.50 g. of 4 - methoxynaphthalphenylimide were recovered as a pale yellow 
precipitate. On repeated recrystallization, pure crystalline 4 - medlioxynaphthalphenyl- 
imide was obtained as pale yellow crystalline needles. 

10 ExAAiPLE 25 10 

The procedure described in Example 24 was repeated using 4 - nitronaphliial 
all^l, cycloallcyl or arylimides listed bdow instead of tiie 4 - nitronaphtha^henyl- 
imide used in Example 24 to produce the conesponding 4 - methoxynaphtfaal - N - 
substituted imides. 

15 4 - Nitronaphthalmethylimide (m.p. 208 — 9°C.), 15 

4 - Nitronaphthaleihylimide (m-p. 187.5 — 188.5®C), 

4 - Nitronaphthal - « - propybmide (m.p. 135.5 — 136.5°C.), 

4 - Nitronaphthalisopropylimide (m.p. 253.5— 255°C.), 

4 - Nitronaphthal - n - butylimide (m.p. 103.5 — 104.5'°C), 
20 4 - Nitronaphthalisopentylimide (m.p. 134— 5°C), 20 

4 - Nitronaphthalhydroxyeihylimide (m.p. 155.5— 15 6.5°C.;, 

4 - Nitronaphthalcydohexylimide (m.p. 209.5 — ^210.5°C.), 

4 - Nitronaphthal - (? - methylphenylimide (m.p. 230— l^C.), 

4 - Nitronaphthal - p - methylphenylimide (m.p. 246 — 7°C.), 
25 4 - Nitronaphthal - o - chlorophenylimide (m,p. 207 — 8°C.), 25 

4 - Nitronaphthal - p - chlorophenylimide (m.p. 274 — 5^0), 
and 4 - Nitronaphthal - p - methoxyphenylimide (nup. 249 — ^251'='Q). 

Example 26 

10.2 g. of 4 - Chloronaphthalphenylimide (m.p. 241 — 3°C.) were dissolved in 
30 2000 ml. of methanol. To the resulting solution there were added 18 g. of sodium 30 
methylate and a catal3mc amount of copper acetate. The resulting mixture was 
refluxed for 5 hours. After completion of the reaction, the reactiwi mixture was 
distilled to remove methanol ilierefrom, after which it was admixed with water 
plus glacial acetic add and then filtered. 8.50 g. of 4 - methoxyiiaphthaiphenylimide 
35 were obtained as a paie yellow precipitate. On repeated recrystallization from glacial 35 
acetic acid, pure crystalline 4 - methoxynaphthalphenylimide was obtained as pale 
yellow crystalline needles. The result of elmentary analysis was as foUows: 

Calcd. N : 4.62% 

Found. N : 4.50% 

40 Example 27 40 

The procedure described in Example 26 was repeated using the 4 - halcmaph- 
thalimide compounds listed below instead of the 4 - chloronaphthalphenylimide used 
in Example 26 to produce the corre^onding 4 - methoxynaphthal - N - substituted 
or unsid}Stituted imides. 

45 4 - Chloronaphthalmethylimide (m.p. 174 — ^5°C.) 45 

4 - Chloronaphthalbutylimide (m.p. 92 — 4®C) 

4 - Chloronaphthai - p - tolylimide (m.p. 240 — ^2°C) 

4 - Chloronaphthai - p - anisyltmide (m.p. 227 — 8°C.) 

4 - Bromonaphthalbutylimide (m.p. 104— 5^C.) 
50 4 - Chloronaphthalimide (m.p. 301 — 2^C) 50 

4 - Bromonaphtbalimfde (m.p. 286<=^C) 

Example 28 

4 - Amiaonaphthaimeth5dimide was dissolved in an dilute aqu^us hydirocMcmc 
acid solution and to the resulting solution there was added an aqueous sodiura nitrfte 
55 soluriorL Upon addition of ether to the resulted reaction mixture, the diazcmium 55 
salt of 4 - aminonaphthahnethyiimide separated out. Tbis cranpound was collected 
by filtration and then dissolved in 75% methanol. After stirring of the sdution at 
50 — 6Q°C for one hour, the desired crystalline 4 - methoxynaphthalm^yiimide 
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appeared and was collected by filtration and then washed with dilute methanol, m.p. 

Eadi of the following 4 - aminonaphthalimides and N - substituted imides was 
converted into the conesponding 4 - alkoxynaphthalimide or N - substituted imide by 
the general procedure described above. 

4 - Aminonaphdialimide ^m.p.>360°C) 

4 - Aminonaphthalethylinude (m.p. 279— 280°C) 

4 - Aminonaphthal - /* - propylinaide (m.p. 249— 250.5°C) 

4 - Aminonaphthalisopropylmide (m.p. 350°C) 

4 - Aminonaphthal - a - butylimide (m.p, 185 — 186°C.) 

4 - Aminonaphthalisopentylimide (m.p. 166.5 — 167.5°C.) 

4 - Aminonaphthalhydro^qretfayiimide (m.p. 260 — l^C.) 

4 - Aminonaphthalcyclohesyiimide (m.p. 242 — 3°C) 

4 - Aminonaphthalphenylimide (m.p. 302 — 4°C) 

4 - Aminonaphthal - (? - methylphsnylimide (m.p. 300— 2°C.) 

4 - Aminonaphthal - p - metfaylphenylimide (m-p. 343 — 5°C) 

4 - Aminonaphthal - - chlorophenylimide (m.p. 299 — ^302^C.) 

4 - AminonaphthM - p - chlorophenylimide (m.p.>360^C) 

4 - Aminonaphthal - p - methosg^phenylimide (m.p. 358 — ^360°C.) 

4 - Aminonaphdml - or p - xylylimides 

ESAAIPLE 29 

Two gram samples of polyediylene terephthalate fibre were dipped at 100°C. 
for one hour into aqueous dispersions containing 2% 4 - methoxynaphthalimide 
(m.p. 320— 1*^C.), 4 - methoxynaphthalmetiiyiimide (m.p. 200— 1°C) and 4 - 
metiioxynaphthalethylimide (m.p, 152— 3®C), respectively. In all cases, die poly- 
ester fibre had an improved wliite appearance after treatment. 

Example 30 

Polyethylene terephthalate fibre was dipped at 60®C into a dyeing bath having 
the following fOTmulation: 

4 - Alethoxynaphthalimide U.>— 3^ 
Anionic or nanionic surfactant 0.5 g./L 

Bath ratio 1 : 20 — 1 : 50 

The bath temperature was raised up to 98 — 100°C. and, at this temperature, dyeing 
was effected for 60 minutes. The dyed fibre was washed with water. 

Example 31 

Polyethylene terephthalate fibre was dyed with the same dyeing bath as was 
used in Example 30 at 120°C. for 30—45 minutes by means of a high temperature 
dydng machine, and then it was washed with water. In this case the dyemg was 
effected m a shorter time than that required when using a commonly known whitening 
agent for polyester fibreSw 

Example 32 

A solution was prepared having the following formulation: 



4 - Methoxynaphthalimide 
Carboxymediyl cellulose 
Water 



20 g./l. 

1 g.A 
1 1. 



Polyethylene tererfithaiate fabric was padded in this solution at 30— SO^C, squeezed 
to a moisture content of 50—70%, subjected to moderate drying at 80— 90°C for 
2 minutes by means of a hot air dryer and then heated at 180^— 200°C. for 15 
seconds. Then the padded fabric was soaped in a bath contaming a neutral synthenc 
deter^t (2 g./l.) at a bath ratio of 1 : 20 to 1 : 50 at 60°— 70<»C for 10 minutes 
and thereafter washed with water. 

Example 33 

Polyediylene terephthalate fibre was dipped at about 60°C. in a bath containing: 



4 - Etho3C^phthalimide 
Ani(Hiic or nonionic smf actant 
Chlorobenzene-^^ carrier 
-Bath ratio 



0.5 — 3 % 
0.5 g.A 
10 — 15 % 
20 — 1 : 50 
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The bath temperature was raised to 98° — lOO^C over a period of about 20 minutes. 
At this tetuperature, dyeing was effected for 30 minutes. The fibre so treated was 
soaped in a bath containing a neutral synthetic deteigent (2 g./10 at a badi ratio 
of 1 : 20—1 : 50 at 60°— 70^C for 10 minutes and thereafter washed with water. 

5 Example 34 

An aqueous l^eaching bath having the following formulation was prepared: 

4 - Methoxynaphthalimide 0.5 — 3% 

Sodiiun hypochlorite 5 — 10%' 

CMoious dioxide gas generation inhibitx>r 2.5 — 5% 

10 Bath temperature 1 : 20 — 1 : 50 

The bath was adjusted to a pH of 3 — 4 by the addition of 2r-"5% gladal acedc 
acid. Dyeing was started at a bath temperature of about 60°C. and then the 
temperature was raised to 98° — 100°G over a period of about 20 minutes. 
Polyacrylonitrile fibre was maintained at that temperature for 30° — 60 minutes and 

15 then gradually cooled down to 70°C The treated fibre was washed with water, 
treated widi a sodium bisidphite (1 g./L) solution at 60 — ^70°C for one hour 
and then washed wdth water. In this way whitening (optiod brightening) and 
chemical bleaching weie effected simultaneously. 

Tb& opncal brightening properties of the organic compounds of this invention 

20 are illustrated by the following data: 



Light fastness expressed by 
diange in relative imensiveness 
of fluorescence 



Type of fibres 
treater 


Irradiation time (hr) 


0 


50 


10 


20 


30 


Polyethylene 
teiephthalate 


100 


100 


99 


97 


95 


Polyacrylonitrile 


100 


98 


95 


93 


90 


Cellulose acetate 


100 


100 


99 


97 


95 



In each ot the runs> a solution of 2% 4 - methoxynaphthalimide was used to 
treat the fibres. The polyethylene teiephthalate fibre was treated by higji tempera- 
ture dyeings the polyacrylonitrile fibre was treated with a bath containing 2% 4 - 
25 methoxynaphthalimide in combination with sodium hypochlorite and tiie cdlulose 
acetate was treated by a conventional dip dyeing process. 



Laundry fiistness expressed by change in 
relative intensiveness of flouresceace 



Metiiodof 
testing 


Type of fibre treated 


Polyethylene 
ter^hthalate 


Polyacrylo- 
nitnie 


Cellulose 
acetate 


Before testing 


100 


100 


100 


MC— 2 


102 


102 


97 


MC— 3 


102 


101 


93 
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The samples used were the same as those used in the preceding test for 
light fastness. The procedures MC — 2 and. MC — 3 are described in JIS— L— 1045 
(1959). 

Ferspiiation &stness expressed by change in 
relative intensiveness of fluorescence 





Type of fibre treated 


Method of testing 


Polyethyl- 
ene tere- 
phtfaalate 


Polyacrylo- 
nitnle 


Cellulose 
acetate 


Before testing 


100 




100 


100 


B — method (Acidic 
conditions) 


101 




102 


104 


B — ^method (Alkaline 
additions) 


103 




100 


103 



5 The procedure for B-method are described in JIS — 1. — 1047 (1959). 5 

Example 35 

21.1 g. of sodium hydroxide and 50.0 g. of 4 - hydroxynaphthahnetlQrlimide 
were dissolved in 500 mL of water. To the resulting sdurion there were added 
graHmiiy 55.5 g. of dimethyl sul^te. Reaction was effected at 30*>C. for 1 hour 

10 and then at 60°C. for another hour, while stirring. After completion of the reaction, 10 
the reaction mixture was filtered, whereby unreacted materids were passed to the 
filtrate. The precipitate recovered was washed with a dilute aqueous solution 
of sodium carbonate and then with water and thereafter it was dried. After 
recrystallization from acetic acid, 4 - methoxynaphthalmeihylimide melting at 198.8 — 

15 199.2°G was obtained in a yield of 15 g. ^5 

Example 36 

33.6 g. of sodium carbonate and 30.0 g. of 4 - hydroxynaphthalmethylamide were 
dissolved in 300 ml. of water. To the resulting solution there were added gradually 
81.4 g. of diethyl sulphate. Reaction was effected at 60^C. for 2 hours and 
20 then at 95°C for 15 minutes. After completion of the reaction, the resulting 20 
product was worked up in the same matmer as described in Example 35 to yield 
15.0 g. of 4 - ethoxynaphtiialmethylimide melting at 167.5 — 1683°C. 

Example 37 

56.2 g. of ethyl iodide were added slowly to a mixture of 300 mL of water, 

25 16.1 g. <rf sodium carbonate and 30.0 g. of 4 - hydroxynaphthalmethylimide. The 25 
resulting total mixture was heated under reflux for 3 hours. After completion of 
the reaction^ the resulting product was worked up in the manner described in 
j^ample 36 to yield 4.0 g. of 4 - ethoxynaphthafanethylimide. 

Example 38 

30 The procedures described In Example 36 and 37 were repeated using the 30 

following 4 - hydroxynaphlbal - alkyl, -cydoalkyl, -aialkyl and -aryl imides to 
produce the correspondfing 4 - ethoxynaphthal - N - substituted imides. 

4 - Hydroxynaphthalmethylimide (m.p. 303.5— 305.5°C.) 

4 - Hydroxynaphthalbut^mide (m.p. 165.5 — 166.5°C.) 
35 4 - Hydroxynaphthalhydroxyediylunide (mp. 195.5 — 196.2°G) 35 

4 - Hydroxynaphthalaminoethylimlde (m.p. 162.5^C. (decomp)) 

4 - Hydroxynaphthalcydohexylimide (rrup. 286.5 — ^288.0°C) 

4 - HydroxynajAthalbenzylimide (m.p. 190.0— 191.5^G) 

4 - Hydroxynaphthalphenylimide (m.p. 330°C) 
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A 


B 


C 


Btiiaiiol 


Sodium naphthal- 

metliylimide-4- 

sulphonate 


4-£thoxynaplithal- 
metlLylimide 


n-Butanol 


Sodium naphlhal- 

methylimide-4- 

suiphonatB 


4-n-Butos7nap]i- 
thalmethylimide 


Methanol 


Sodium niyhthal- 

butylimide^ 

sulphonate 


4-Metho^naphtiial- 
butylimide 


Methanol 


Sodium naphthal- 

2^hydroxyethyl- 

imide-4*-sulphonate 


4-Medi0^maphthal- 

2^hydroxyethyl- 

imide 


Methanol 


Sodium naphthal- 

benzylimide-4- 

sulphonate 


4-Methoz3n[iaph.thal- 
ben27limide 


Methanol 


Sodium naphthal- 
qrdohexylunide- 
4-sulphQnate 


4-Methoxynaphthal- 
cyclQhe]qrHmide 


Methanol 


Sodium nq)hthal- 
l^-NMimethylamino- 
propylnmde-4- 
sulphonate 


4-Medioxynaphtiial- 

N^jlP-dimethyl- 

aminopropylimide 



WHAT WE CLAIM IS : — 

1. A naphthalimide compound which can be rq>iesented by the general structuxsd 
formula: 



5 




whmin R is a lower alkoxy group containing from 1 to 5 caibon atom& and 
is a hydrogen atom or an alkyl, hydroxyalkyl^ aminoalkyl^ aralkyl, cYdoa&yl, aiyl, 
sXkxryi or a heterocyclic group, the aryl group being optionally substituoed by^ a 
halog^ atom or a hydroxyalkyl, ali^kmino, alkoxy or — SOgM group in whidi 
10 M is a hydrogen atom or an alkali metal atom. 

Z A compound accordmg to Qaim 1, wherein R is a methoxy or eihosy 
group. 

3. 4 - Methoxynaphthalimide. 

4. 4 - Medioxynaphtfaalmethylunide. 
15 5. 4 - Methoxynaphthalethylimide. 

6. 4 - Medioxynaphthal - n - propylimide. 
7. 4 - Methoxynaphthalisopropyhmide. 
8.4- Medio^maphtfaal - n - butylimide. 
9. 4 - Methoxynaphthalcydofaexylimide. 
20 10. 4 - Medioxyn^hthalphenylnmde. 

11. 4 - Methoxynaphthal - m - hydroxymethylphenylimide. 

12. 4 - Methoxynaphthal - p - N^N - dimethylaminophenylimide. 

13. 4 - Medioxynaphthalsulphophenylimides and the alkali metal salts thereof. 

14. 4 - Ethoxynaphrhalfmide, 
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15. 4 - Ethoxymphthalmethylunide. 

16. 4 - Ethoxynaphthalethylimide. 

17- 4 - Etfaoxynaphlial - n - propylimide. 
18. 4 - Ethoxynaphthalisopropylimide. 
5 19. 4 - Ethoxynaphdial - n > butylimide. 5 

20. 4 - Ethoxynaphthal - cydohexyliinide. 

21. 4 - Ethoxynaphdial - phenylimide. 
22. 4 - Edioxynaphthal -o- talylimide. 
23. 4 - Ethoxynaphthal - m - tolylimide. 

10 24. 4 - Ethoxynaphthal - p - tolylimide. 10 

25. A method of pxeparing a compound as daimed in Qaim 1^ whidi comprises 
condensing a compound vdiidi can be lepieseitted by the general structural formula: 




with arnyntmia or a primary amine having die general foimida R^NH- wherein 
15 is defined as in Qaim 1- , ^ . . • 

26. A method according to Qaim 25, wherein the condensation reaction is 
carried out at a temperature of from 100*^ to 110°C 

27, A method according to Qaim 25 or 26, wherein the condensation reaction 
is carried out in ^ presence of a condensation catalyst. 

20 28. A method <rf preparing a ccHnpound as daimed in Qaim 1, which com- 20 

prises reacting a compound wfaidi can be represented by the general structural 
foimula: 



wherein R^ is defined as in Qaim 1 and X is a halogen atom, a hydroxy group, a 
25 nitro group or a sulphonic add group, with an alkali metal alcoholate containmg from 25 
1 to 5 carbon atoms or with a mixture of a lower alcohol containing from 1 to 5 carbon 
atoms and an alkali metaL 

29. A mediod according to Qaim 28, wherein the reaction is carried out at a 
temperature in the region of the boiling point of the mixture of reactants at a 

30 pressure in the range of f rem 1 to 10 atmospheres. . . , . . ^® 

30. A method of preparing a compound as claimed in Qaim 1, which comprises 
converdng a compound which can be represented by the general structural formula: 



wherein X 3s an amino group, to the corresponding diazonium compound ^ and 
35 thereafter reacting the diazonium compound with a lower aliphatic alcohol containing 35 
from 1 to 5 carbon atoms. 

31. A method according to Qaim 28 or 29, wherein the reaction is carried out 
in the presence of a catalyst known for sudi reactions. 

32. A mediod according to Qaim 28, 29 or 31, wherein the reaction is carried 

40 out in water, methanol; ethanol or benzene. 40 

33. A method of preparing a compound as claimed in Qaim 1, si^>scaiidally 
as described in any oaie of Sie foregoing l^amples 1 to 28, and 35 to 39. 

34. A process for optically bri^tening an artide made from a natural or 
synthetic hig^ molecular wdght polymer, whidi comprises treatiixg said artide with 

45 a compound dt' tip ^ in aisy one of Qaims 1 to 24. ^ 
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35. A process according to Qaim 34, wherein said article is a textile material. 

HASELTINE, LABCE & CO., 
Chanered Parent Agents, 
28 Southampton Buildings, 
Chancery Lane^ 
London, W.C2. 
Agents for the Applicants. 
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